The aim of this study was to describe the nutrients provided to Australian adults by the breakfast meal and compare the food and nutrient intakes and health of regular breakfast eaters and skippers. The Australian Bureau of Statistics was commissioned to undertake additional analysis of data collected in the 1995 Australian National Nutrition Survey (NNS). The survey included 24 hour recalls, physical measurements and a food habits questionnaire collected during the period February 1995 to March 1996, with a nationally representative sample of 10851 Australians aged nineteen years and older. The median nutrient intakes at breakfast and the proportion of the daily total contributed by breakfast were calculated. Differences between regular breakfast eaters and breakfast skippers in terms of nutrient intake, BMI and health status were compared using student t-tests. The findings show typical Australian breakfast was low in fat, high in carbohydrate and a good source of thiamin, riboflavin, niacin, calcium and magnesium. In the NNS regular breakfast eaters had more adequate diets overall, particularly those aged 65+ years. People who didn't eat breakfast cereal were much more likely to have inadequate nutrient intakes, especially of thiamin, riboflavin, calcium, magnesium and iron. Regular breakfast eaters were more likely to rate their health as excellent or good than those who skip breakfast, but there was no difference between the fat intake or the BMI of regular breakfast eaters compared to breakfast skippers. Regular breakfast consumption is associated with better diets for adults overall. 
Introduction
A number of reviews have emphasised the importance of breakfast for overall good nutrition (Chao & Vanderkooy, 1989; Ruxton & Kirk, 1997) . It has been reported that intakes of vitamins and minerals missed when breakfast is skipped are not fully compensated during the rest of the day (Morgan et al. , 1986; Zabik, 1987; Morg an et al., 1996; Reger et al. , 1997; Preziosi et al. , 1999) . Data from France indicate that high-energy breakfasts and cereal consumption are associated with lower cholesterol levels and improved serum concentrations of riboflavin and carotene in adults (Preziosi et al., 1999) . The NHANES II survey in the US showed serum cholesterol levels were lowest among adults eating a breakfast that included ready-to-eat cereal (RTEC) and highest among breakfast skippers (Stanton & Keast, 1989) . Regular breakfast consumption has been identified as one of seven health practices associated with better health and reduced mortality in the elderly (Belloc & Breslow, 1972; Kaplan et al. , 1987) and newer research has also suggested that there may be benefits from breakfast consumption on general mood and mental performance (Michaud et al. , 1991; Kanarek, 1997; Benton & Parker, 1998; Smith, 1998; Smith, 1999) .
However in Australia -aside from one report on the nutritional influence of breakfast cereal usage (Syrette et al. , 1990) (McLennan & Podger, 1997; McLennan & Podger, 1999) , however those reports do not describe the contribution of individual meals to daily nutrient intakes. Kellogg (Aust) commissioned the ABS to analyse the data from the NNS in relation to breakfast dietary patterns. Results about the foods consumed at breakfast and the prevalence of breakfast eating have been published (Williams, 2002 ) and a preliminary summary of results about nutrient intakes have been presented elsewhere (Williams, 1998) . This paper reports the detailed findings from this analysis of the contribution of the breakfast meal to the nutrient intake of adult Australians (aged 19+ years) as well as some data on the relationship between breakfast consumption and health outcomes.
Method
Kellogg (Aust) commissioned the ABS to analyse data collected in the NNS related to breakfast dietary patterns. The NNS covered a nationally representative sub-sample of the National Health Survey (NHS) and was conducted in the householders' homes by trained nutritionists. The primary method of dietary data collection was a 24-hour recall, hence the data indicate the intake of food items on the day prior to the interview, ie the day of recall. Physical measurements were taken of height, weight, waist and hip circumference and blood pressure. The response rate among those selected from the NHS participants for the NNS sample was 61%. The total sample consisted of 13 858 people aged two years and over from urban and rural areas in all States and Territories, including 10 851 individuals aged 19 years or older. Full details of the methodology and the sampling have been published .
As well as the 24-hour recall, two other approaches were used to collect data on food intake. A food frequency questionnaire was used to assess the intake of selected foods including nutrient supplements over the previous 12 months. In addition, a series of questions was asked, including self reported health status on a five-point scale and "How many days per week do you usually have something to eat at breakfast?" Throughout this paper, those who indicated they ate breakfast five or more days a week are classified as regular breakfast "Eaters"; those who responded "rarely or never" are classified as breakfast "Skippers", which is the same definition used in other studies (Williams, 2002) . In the 24-hour recalls, participants were asked to nominate the meal at which each food item was consumed, from a list of seven options which included breakfast. Therefore, the breakfast meal was self-defined by the participants, rather than being identified by the time of consumption or the type of food. Nutrient intakes were calculated by staff of the ABS using the 24-hour recall data in the Confidential Unit Record File (CURF), which includes food intakes for each individual surveyed. A food composition database developed by the Australia New Zealand Food Authority was used to calculate nutrient intakes (Australia New Zealand Food Authority, 1999) . Nutrient intakes at breakfast are presented as median rather than mean values because they were not normally distributed .
Sodium intakes were not estimated in the NNS because of the unreliability of diet records for this purpose. Foods were categorised using the groupings of the NNS . Throughout this paper the category 'breakfast cereals' includes both cold ready-to-eat breakfast cereals (RTEC) and hot porridge-type cereals.
The broad category 'cereal foods' includes breakfast cereals, breads, pastries, cakes and biscuits. The statistical significance of differences between breakfast Eaters and Skippers and between eaters and non-eaters of breakfast cereal were calculated using the Student ttest.
Results

The nutrients provided by breakfast
The median nutrient intakes provided by the foods consumed at breakfast and the percentage this contributed to the total daily intakes are shown in Tables 1 and 2 . For most nutrients the proportions were very similar for males and females, but the breakfast meal contributed a higher proportion of the total daily intake of older adults compared with the younger age groups. Table 3 shows the proportion of the recommended daily nutrient intakes provided by the foods consumed at the breakfast meal. Breakfast was generally a very nutritious meal. It was low in fat (24-28% energy came from fat), high in carbohydrate (providing 56-59% of energy), a significant source of dietary fibre, and rich in micronutrients.
Breakfast was a particularly good source of thiamin, riboflavin and calcium, contributing over 25% of the median daily intake of these nutrients for adults, while providing just 15% of the daily energy intake. Less than 10% of the median daily intakes of vitamins A and C were supplied at breakfast. The breakfast meal provided more than 25% of the recommended dietary intakes of all the micronutrients assessed except zinc and vitamin A.
Breakfast cereals, as consumed with milk and sugar, contributed significantly to the nutrient density of the breakfast meal. For adults they provided around 6% of the total daily energy intake, but were a good source (>25% RDI) of thiamin, riboflavin and (for men) iron, and a source (>10% RDI) of protein, niacin, folate (for men), calcium, iron (for women), magnesium and phosphorus. Breakfast cereals alone provided 12% of the dietary fibre, but only 3.5% of the sugar in the overall daily intake of adults -similar to the percentages reported in the US (Morgan et al. , 1981) and England (Hackett et al. , 1986) . People over 65 years, who were the greatest users of bran cereals (Williams, 2002) , obtained more than 15% of their dietary fibre from breakfast cereals.
Comparison of breakfast Eaters and Skippers
Nutrient intakes
Tables 4 compares the mean daily nutrient intakes of Australian adult breakfast Eaters and Skippers. Clearly those who regularly ate breakfast had significantly better diets overall -higher in carbohydrate and dietary fibre and richer in almost all vitamins and minerals, especially thiamin, riboflavin, folate, calcium, iron and magnesium. There were no significant differences in the intakes of fat or sugar between breakfast Eaters and Skippers aged 19+ years.
For every nutrient, a significantly higher proportion Eaters than Skippers met the RDI or dietary target on the day of the survey (see Figures 1 and 2 ). These differences were particularly significant for thiamin, riboflavin, folate, calcium and magnesium, and also (for women only) iron. The differences were even greater for older adults, among whom the risk of an inadequate diet was significantly greater in breakfast Skippers.
The proportion of Skippers in the oldest age groups consuming less than 70% of the RDI was more than twice that of breakfast Eaters for almost every nutrient, including protein.
Dietary goals
Adult breakfast Eaters also consumed significantly more serves of cereal foods in the day than the Skippers (males: 6.3 vs 3.4, p<0.001; females: 4.4 vs 2.8; p<0.001) and were more than twice as likely to meet the target for serves of cereal foods (Cashel & Jeffreson, 1995) (28% vs 14%; p<0.001). Adult male (but not female) breakfast Eaters were also more likely than Skippers to meet the target of >55% energy from carbohydrate (18% vs 10%, p < 0.001). More Eaters met the dietary targets for fibre (Better Health Commission, 1986) than Skippers, especially in the oldest age groups (males aged 65+: 26.4% vs 5.4%, p<0.001; females aged 55+: 16.1% vs 2.1%.
p<0.001).
Figure 3 compares the proportion of eaters and non-eaters of breakfast cereal who, on the day of the survey, did not achieve a daily intake of 70% of the RDI. For every nutrient, a higher proportion of breakfast cereal eaters had daily intakes above 70% of the RDI than did those who did not eat breakfast cereal. In addition women (but not men) over the age of 25 who included RTEC in their diets were also more likely to meet the dietary target of 30% energy from fat than those who did not eat breakfast cereal (62% vs 54%; p<0.05).
Health status
The limited data on health status collected in the NNS makes it difficult to examine the relationship between breakfast consumption and health outcomes directly from this data. However, two measurements were available and relevant: body mass index (BMI) and self-reported health status. Comparisons of the BMI of adult breakfast Eaters and Skippers found no significant difference between the two groups (p = 0.159). Table 5 shows the proportion of Eaters and Skippers who rated their health as excellent, very good, good, fair or poor. Significantly more breakfast Eaters rated their health as excellent than did Skippers. There were no differences in the proportions rating their health as fair or poor.
Discussion
The results of this analysis clearly show that breakfast consumption was associated with a more nutritious diet overall and one that was significantly more likely to meet recommended nutrient intakes, especially for thiamin, riboflavin, calcium, magnesium and iron. This supports similar conclusions from studies in the US, the UK and Ireland (Morgan et al. , 1986; McNulty et al., 1994; Reger et al. , 1997; Galvin et al. , 2003) . In
France it has been reported that adults consuming higher-energy breakfasts had higher daily intakes of vitamins and minerals than those eating smaller breakfasts (Preziosi et al., 1999) . The NNS found that older adults in Australia consumed larger breakfasts than younger adults (males 1574kJ at ages 25-44 vs 1843kJ at 65+; females 1154kJ at ages 25-44 vs 1303kJ at 55+) (Williams, 2002) . This may be one reason that the positive impact of breakfast eating on overall nutrient intake appears even greater for older Australians.
The low median intake of vitamin C at breakfast reflects the highly skewed distribution of the nutrient intake. Only 17% of adults consumed any fruit or juice at breakfast in the NNS (Williams, 2002) so the median intakes of vitamin C were very low. The mean intakes at breakfast were higher (20.9mg for males; 18.3mg for females) which contributed 16% of the total intake, an equal proportion to the energy provided at the meal. Many RTEC are fortified with non-haem iron and claim to provide a good source of iron, but it may be questioned how bio-available this is likely to be for the majority of consumers who are not including a good source of vitamin C at their breakfast meal.
Consequently it may be important for vitamin C to be included as a fortificant in these products, or to always promote their consumption in the context of a balanced breakfast, including fruit.
In other studies it has been reported that breakfast consumption is associated with a lower daily fat intake (MacDiarmid et al. , 1997; Schmidt et al. , 1998) and that an increased breakfast cereal consumption reduces the percentage of dietary energy from fat (Kirk et al. , 1997) . In this analysis women aged 25+ years who ate RTEC had a lower percentage of energy from fat, but there was no significant difference in the total daily fat intake nor the percentage of energy from fat between regular breakfast Eaters or Skippers overall. The reason for this may be that the level of fat in the diet of Australian adults (32.4%E) was significantly lower than that reported in other studies in US or UK populations, so the impact of breakfast at a population level may be less easy to detect. Nonetheless, breakfast consumption could still be a useful intervention strategy for individuals since several controlled studies have shown that consumption of RTEC can lower assist in weight loss (Kirk et al. , 1997; Mattes, 2002) , and that breakfast-eating generally may be a factor in successful weight loss maintenance (Wyatt et al., 2002) .
There was no association between regular breakfast consumption and BMI. Given that there was a higher energy intake in regular breakfast eaters, it is possible that the energy expenditure was also higher in this group, which suggests that there are likely to be lifestyle differences between breakfast eaters and skippers other than differences in dietary patterns. In the US and Finland an increase in BMI has been associated with a decreased likelihood of breakfast consumption in children (Siega-Riz et al. , 1998; Keski-Rahkonen et al. , 2003) , but others have found no difference in the BMI of breakfast eaters and skippers amongst young adults (Huang et al. , 1997) .
Consumption of breakfast cereals specifically appeared to be associated with a more nutrient dense total diet. This finding is consistent with those from two Irish studies, which reported that adults who were breakfast cereal eaters were more likely to have intakes that met British reference nutrient intakes (Sommerville & O'Reagan, 1993; Galvin et al., 2003) . It also supports the results of another Australian study analysing a smaller 1988 national survey of 2802 adults that concluded daily consumption of breakfast cereal could contribute markedly to the quality of the Australian diet (Syrette et al., 1990) . Others have reported that breakfast cereals also contribute significantly to Australian trace element intakes and in this way could play an important role in ensuring a balanced diet (Wang et al., 1992) . Recent analyses of data from the prospective US Physicians' Health Study found that both total and CVD-specific mortality were inversely associated with whole-grain breakfast cereal intake (Liu et al. , 2003) .
It should be noted that there have been some significant changes to the fortification of Australian breakfast cereals since the NNS was carried out. Since July 1996, folate fortification has been permitted and adopted in many popular RTEC products, so it is likely that the contribution of folate from breakfast cereals is significantly greater today than it was as the time of the NNS. A number of breakfast cereals also began being fortified with zinc (to 15% RDI) in 1998. Furthermore, the permitted form of vitamin A for cereal fortification changed from retinol to beta-carotene only (Food Standards Australia New Zealand, 2002 ) and a number of RTEC products consequently had vitamin A removed as a fortificant in 1996. It is therefore probable that the NNS results from 1995/6 overestimate the current total vitamin A intakes and underestimate the folate and zinc intakes.
The results on self-reported health status are consistent with the findings of at least one other study of breakfast cereal consumption and subjective reports of health (Smith, 1999 ), but it is not possible to conclude from this relationship that breakfast eating causes better health. It may be that those who are careful to maintain good health also choose to consume breakfast regularly as part of a healthy lifestyle, or that poor health causes some people to skip breakfast more often (Keski-Rahkonen et al. , 2003) . The results presented here suggest an association between breakfast consumption and better diet quality and health, but to determine whether it is the effect of breakfast per so or other factors related to lifestyle would require a properly controlled clinical trial.
Given the results presented here, it is of concern that up to 40% of young Australian adults are now skipping breakfast regularly (McLennan & Podger, 1997) . The recent dietary guidelines for older Australians recommend eating at least three regular meals per day, including consumption of a balanced breakfast (National Health and Medical Research Council, 1999) . The same advice may be just as relevant for younger adults and it could be useful as a general health promotion message for several reasons:
• It is a positive message, encouraging people to eat foods they already enjoy rather than asking them to restrict their intake of less desirable alternatives • It can be promoted as a practice that may bring positive benefits, not only to longterm nutritional health but also to mood and cognitive performance (Kanarek, 1997; Benton & Parker, 1998; Smith, 1998) .
• It is a simple strategy for improving the intake of some of the key at-risk nutrients in the food supply -calcium, iron, folate and dietary fibre • It fits with the newly emerging philosophy of food-based dietary guidelines that is being promoted by the World Health Organisation (Clay, 1997).
Conclusions
The typical Australian breakfast for adults is a very nutritious meal -high in carbohydrate and dietary fibre, low in fat and rich in vitamins and minerals. People who don't eat breakfast regularly are much more likely to have diets that are nutritionally inadequate and are less likely to meet national dietary targets for cereal and fibre intakes. The breakfast meal appears to be particularly important for older adults, providing a higher proportion of their total daily intake of nutrients compared to younger people. Those who include breakfast cereal also are more likely to have diets that meet recommended dietary intakes, however the extent to which breakfast eating itself, or other lifestyle habits of regular breakfast eaters, leads to better health is unclear. 
